reconstitution to the single gas phase by rewarming and inversion of the cylinder (Bracken et al. 1968) .
Practical Experience
Bearing these precautions in mind a pilot trial was started in South Gloucestershire under the auspices of the Medical Officer of Health, Dr Allan Withnell, in August 1969 (9 ambulances) and extended to the whole county in March 1970 (26 ambulances) . Training: An absolute essential is that the men are fully trained. No one was or is allowed to supervise administration of the gas until they have received full instruction. In a lecture and in practical demonstrations they are taught the basic properties, pharmacology, and action of Entonox, the details of the-inhalational unit and the types of patient to whom the gas should be offered. The principle of self-administration is especially emphasized. A tape recording together with 36 slides has been produced to reinforce training. Types of cases: The men were instructed to offer the gas to any patient in pain. The choice as to whether to accept the offer was entirely up to the patient. The only contraindications which were laid down were: head injuries with disorientation or impairment of consciousness, maxillofacial injuries and cases of drunkenness. Table 1 shows the number and variety of cases treated in the first year. Results: All cases were carefully documented and the first 100 were followed up personally in hospital. Marked pain relief was obtained in 195 cases (64%); partial relief in 99 (33%Y.) and no relief in 11 (3'5 Y); the assessment is necessarily subjective and a placebo effect must be acknowledged.
No serious untoward side-effects occurred.
There was drowsiness in 47(15 Y.), sleep in 6(2%), amnesia in 5 (2%), nausea in 3 (1 Y.) and giddiness in 3 (1 %). The incidence of nausea -is very low, indeed a number of patients found their existing nausea relieved as the analgesia took effect.
Ninety-six per cent of the patients were able to handle the apparatus correctly. This is a tribute to the good 'stretcher side' manner of the ambulance men. The unsatisfactory cases consisted of 4 octogenarians with fractured femurs, 3 children under 5 years, and 2 patients with fractured ribs In one-third of the cases the gas was used outside the ambulance to assist during lifting and extraction of patients from the accident site.
Conclusions
Dr Withnell and I have been impressed with the safety of the gas in the hands of ambulance men. Not only is pain relief convincing but both ambulance men and receiving casualty officers have remarked on the improvement in peripheral circulation in many of the shocked cases, no doubt due to the combination of good analgesia and oxygen therapy.
Dr Geoffrey D Parbrook (Department ofAnasthetics, Royal Infirmary, Glasgow C4) Entonox for Post-operative Analgesia The progress in the application of Entonox in the ambulance service (Baskett 1972) makes it particularly appropriate to reappraise the current use of Entonox in the post-operative period. Unlike the situation in the ambulance service, narcotics are available for use post-operatively and the use of Entonox must be justified by comparison to morphine and related drugs.
For moderate pain narcotics are cheap, easy to administer and effective, but for severe pain such as that after thoracic and abdominal operations narcotics are less effective and may increase the risk of post-operative chest complications (Spence et al. 1970 ). The side-effects of narcotics, such as respiratory depression, cough suppression and cardiovascular effects, are particularly undesirable and can be avoided if Entonox analgesia is substituted in the immediate post-operative period. If pre-existing chronic respiratory disease is present in these patients it gives an added reason for avoidance of morphine and related drugs.
The major requirement for post-operative analgesia is during the first one to two days (Parkhouse et al. 1961) . Consequently, the duration of Entonox treatment lies within the limits set by potential marrow toxicity. Although this toxicity has been reported with four days' treatment (Lassen et al. 1956) , it is wiser to restrict treatment to 36-48 hours (Parbrook 1968) to provide a safety margin lest there is overt suppression of the leukocytic response to surgery. A further indication for caution is the possibility of depression of immunity response mechanisms (Wingard et al. 1967) . A slight reduction of coagulability of the blood has been reported by Russian workers in their patients on nitrous oxide (Iosawa 1966 , Khalabuda & Demidiuk 1965 ) but this effect, if confirmed, is not necessarily undesirable in the post-operative period.
If the patient is receiving controlled ventilation after major thoracic or abdominal surgery, the application of Entonox analgesia is greatly facilitated. If patients are ventilated with Entonox at or near full strength, they are in a sleepy state with complete analgesia and amnesia, a condition called 'analgesic anesthesia' (Petrovsky & Yefuni 1965) . Entonox can be used to control the patient with a miniature ventilator during transport to the ward (Hawkins 1969) . Gil-Rodriguez (1968) has described the use of Entonox to drive Bird ventilators with benefit in the early postoperative period.
For patients breathing spontaneously the best techniques for Entonox delivery are less clear cut. Russian workers apply continuous nitrous oxide analgesia through corrugated tubing from a reservoir bag to a standard face mask harnessed to the patient's face (Petrovsky & Yefuni 1967) . I have used Entonox by a continuous flow system to an MC mask (Parbrook 1967) . With the latter technique the concentration of Entonox can be adjusted by the flow rate to the mask, while adjustment of concentration in the Russian technique is by addition of supplementary air to the delivery system.
Provision for air dilution of Entonox enables one to reduce the concentration, if this is necessary, to avoid side-effects such as loss of contact with the patient. These are uncommon. An important side-effect of nitrous oxide/oxygen treatment is unpleasant dreams, which have also been reported by patients undergoing Casarean section when receiving a nitrous oxide level similar to that in Entonox. These reports are not fully relevant to the post-operative patient as he is not paralysed and can communicate any unpleasant dream or sensation, thus allowing remedial action to be taken. Avoidance of concurrent disturbing noisesreduces the risk of unpleasant dreams which may also occur with other techniques of sedation and analgesia (Bennis etal. 1970) .
Some studies report occasional nausea with nitrous oxide analgesia; the techniques used and particularly the concurrent narcotics or other drugs may be important as other workers claim freedom from this side-effect in their patients. Side-effects from diffusion are less important when analgesic levels are used.
If Entonox analgesia is applied on a large scale it may be desirable to consider a piped supply to the recovery area. At the same time, it is worth considering special exhaust techniques to aspirate Entonox expired or spilled into the ward air as there is evidence that chronic inhalation of traces of anesthetics could be dangerous to staff (Bruce etal. 1968) .
In addition to continuous therapy, Entonox may be used intermittently as an aid during painful procedures such as dressings or removal of thoracic tubes (Baskett et al. 1969 ), or to allow a patient to breathe deeper and cough during physiotherapy. For these uses the standard Entonox apparatus is ideal but the sterility of the delivery part needs special attention when it is moved between patients. Lunn & Kennedy (1968) have described an adaptation of the apparatus for use with an Ambu bag during physiotherapy of the crushed chest.
In conclusion, continuous Entonox therapy for up to 36 hours should be considered for patients after major thoracic or abdominal surgery and is particularly indicated if pre-existing pulmonary disease is present or the patient requires postoperative ventilation. Intermittent therapy is valuable to relieve pain during short-term painful post-operative procedures.
The President (Major General K F Stephens) asked Dr Baskett if he could comment on the legal aspects of ambulance men supervising the administration of Entonox. Dr Baskett replied that he could only say what steps he and Dr Withnell had taken prior to embarking on the trial. They had first consulted the Medical Protection Society, explaining what they hoped to do; the Society replied that they could see no reason why the trial should not be carried out. With that assurance Dr Baskett and Dr Withnell had proceeded with the trial and, after publishing the initial results in the British Medical Journal (Baskett P J F & Withnell A, 1970, Brit. med. J. ii, 41), wrote to the Department of Health and Social Security, enclosing a reprint of the paper. The Department thanked them for their communication and said that they had noted its contents.
Dr Baskett felt that was as far as he could comment on the legal aspects of the technique, but said it was perhaps pertinent to note that a further 23 local authorities had adopted the use of Entonox in their ambulance services. He thought it was now up to the Department of Health to comment further, but they might feel it was better that no definite ruling should be made on the matter yet.
Dr T H Christie (Haywards Heath) said that the dangers of the rapid diffusibility of nitrous oxide had perhaps been too little considered, (a) because of its effect in enlarging the size of closed cavities, e.g. pneumothorax, and (b) because of the possible effect on neonates of the 'Fink phenomenon' (Fink B R, 1955, Anesthesiology 16, 
Postoperative Lung Dysfunction: Predisposing Factors
This paper is concerned with factors and mechanisms rather than with syndromes and diseases, and is related chiefly to the everyday problems of general and abdominal surgery.
Mechanisms of Pulmonary Dysfunction
Dysfunction cannot rationally be separated from function and the two will be considered together under four loose headings.
External mechanics of respiration: Inspiration in the normal subject is largely due to contraction of the diaphragm, which increases the long axis of the thoracic cylinder by its free downward It should be remembered that in the past anesthetists and the Central Midwives Board had approved the use of 10% oxygen for mothers in labour. Dr Christie felt it important to be absolutely certain that Entonox was not also going to submit the newborn to unnecessary hypoxia.
Dr L K Kawik (Reading) mentioned that when he was working in Warsaw in 1963-7 he had been using nitrous oxide manufactured in Russia, Hungary and Czechoslovakia. They had been very glad to obtain supplies, but had found that the gas from Russia and Hungary was heavily contaminated with water. They had found it necessary to cover the cylinder with a small electric blanket or hot water bottle, and even then had had to watch the flowmeter very carefully.
The following paper was also read:
Practical and Scientific Aspects of the Use of Entonox Dr H G Epstein (Anwsthetics Laboratory, Radcliffe Infirmary, Oxford, 0X2 6HE) movement. To accommodate this the abdominal wall protrudes. The movement of the diaphragm may be limited abnormally by obesity or tumour, or by pulmonary pathology such as emphysema or fibrosis.
The movement of the diaphragm may also be grossly hindered as a result of surgical intervention. The muscles of the abdominal wall may be tight or in frank spasm as a result of wound pain. The diaphragm may be pressed towards its expiratory position by bad posture (the slumped patient, poorly supported by pillows); or by paralytic ileus (the distended gut forced against the diaphragm, pressing on the lungs behind the cupulm); or by the pneumoperitoneum frequently left by surgeons after laparotomy (Bevan 1961).
Elastic properties of lungs: During inspiration the lung is distended against elastic forces which tend to make it collapse again. These forces are
